It is widely acknowledged that music can communicate and induce a wide range of emotions in the listener. However, music is a highly-complex audio signal composed of a wide range of complex time-and frequency-varying components. Additionally, music-induced emotions are known to differ greatly between listeners. Therefore, it is not immediately clear what emotions will be induced in a given individual by a piece of music.
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It is widely acknowledged that music can communicate and induce a wide range of emotions in the listener. However, music is a highly-complex audio signal composed of a wide range of complex time-and frequency-varying components. Additionally, music-induced emotions are known to differ greatly between listeners. Therefore, it is not immediately clear what emotions will be induced in a given individual by a piece of music.
We attempt to predict the music-induced emotional response in a listener by measuring the activity in the listeners electroencephalogram (EEG). We combine these measures with acoustic descriptors of the music, an approach that allows us to consider music as a complex set of time-varying acoustic features, independently of any specific music theory. Regression models are found which allow us to predict the music-induced emotions of our participants with a correlation between the actual and predicted responses of up to r ¼ 0:234; p < 0:001.
This regression fit suggests that over 20% of the variance of the participant's music induced emotions can be predicted by their neural activity and the properties of the music. Given the large amount of noise, non-stationarity, and non-linearity in both EEG and music, this is an encouraging result. Additionally, the combination of measures of brain activity and acoustic features describing the music played to our participants allows us to predict music-induced emotions with significantly higher accuracies than either feature type alone (p < 0:01).
Ó 2015 Elsevier Inc. All rights reserved.
Introduction
Music is widely acknowledged to be a powerful method for emotional communication, capable of eliciting a range of different emotional responses in the listener, such as joy, excitement, and fear (Scherer, 2004) . Subsequently, music therapy may be used as a tool for treatment of emotional disorders such as depression (Maratos, Gold, Wang, & Crawford, 2008) .
Music therapy is a health intervention in which the music therapist uses music as a tool to help their patient with their physical and/or mental health problems ( Bradt, Magee, Dileo, Wheeler, & McGilloway, 2010; Erkkilä et al., 2011; McDermott, Crellin, Ridder, & Orrell, 2013) . For example, in the treatment of depression music therapy has been reported to significantly improve mood when compared to standard care alone (Maratos et al., 2008 ) (for example antidepressant drugs alone vs. antidepressant drugs and music therapy (Chen, 1992) ).
The music used in music therapy is selected by the therapist based upon a combination of the therapists evaluation of their patients current psychological state, the therapists expertise and experience, and the properties of the music that the therapist judges will be beneficial to the patient (Tamplin & Baker, 2006) .
In order to select an appropriate piece of music for use in music therapy it is necessary to predict how the individual is likely to react to that piece of music. However, it is a considerable challenge to predict the potential reaction of an individual to a piece of music they have not previously heard before. There are large interpersonal differences in emotions induced by listening to a piece of music, which result from both the music itself and the participant's own previous and current mental states (Hunter, Schellenberg, & Schimmack, 2010) .
These inter-person differences are a result of a wide range of influences and include the individuals prior experiences, their current mood, and a range of other factors both internal to the person
